Google 



This is a digital copy of a book that was preserved for generations on library shelves before it was carefully scanned by Google as part of a project 

to make the world's books discoverable online. 

It has survived long enough for the copyright to expire and the book to enter the public domain. A public domain book is one that was never subject 

to copyright or whose legal copyright term has expired. Whether a book is in the public domain may vary country to country. Public domain books 

are our gateways to the past, representing a wealth of history, culture and knowledge that's often difficult to discover. 

Marks, notations and other maiginalia present in the original volume will appear in this file - a reminder of this book's long journey from the 

publisher to a library and finally to you. 

Usage guidelines 

Google is proud to partner with libraries to digitize public domain materials and make them widely accessible. Public domain books belong to the 
public and we are merely their custodians. Nevertheless, this work is expensive, so in order to keep providing tliis resource, we liave taken steps to 
prevent abuse by commercial parties, including placing technical restrictions on automated querying. 
We also ask that you: 

+ Make non-commercial use of the files We designed Google Book Search for use by individuals, and we request that you use these files for 
personal, non-commercial purposes. 

+ Refrain fivm automated querying Do not send automated queries of any sort to Google's system: If you are conducting research on machine 
translation, optical character recognition or other areas where access to a large amount of text is helpful, please contact us. We encourage the 
use of public domain materials for these purposes and may be able to help. 

+ Maintain attributionTht GoogXt "watermark" you see on each file is essential for in forming people about this project and helping them find 
additional materials through Google Book Search. Please do not remove it. 

+ Keep it legal Whatever your use, remember that you are responsible for ensuring that what you are doing is legal. Do not assume that just 
because we believe a book is in the public domain for users in the United States, that the work is also in the public domain for users in other 
countries. Whether a book is still in copyright varies from country to country, and we can't offer guidance on whether any specific use of 
any specific book is allowed. Please do not assume that a book's appearance in Google Book Search means it can be used in any manner 
anywhere in the world. Copyright infringement liabili^ can be quite severe. 

About Google Book Search 

Google's mission is to organize the world's information and to make it universally accessible and useful. Google Book Search helps readers 
discover the world's books while helping authors and publishers reach new audiences. You can search through the full text of this book on the web 

at |http: //books .google .com/I 



**.i 



i 



V 






— .^1-* ■■■■- 



\ 






^ 






I ■ 



i 



\ 




It >:\i 








ILLUSTRATING THE STRUCTURE OF VARIOUS 



INVERTEBRATE ANIMALS, 



(MOLLUSKS AND ARTICULATA). 



BY ItOBEI2;T a- -A. 12, 2sr J3 It, ^'.Xj.S., 

COERESPONDIKO UEUBKR OF THE DXTBLIN UNIYEBSITT BOTANICAL 

AKD ZOOLOGICAL ASSOCIATION, &e. 



" Lord, how manifold are thy works i in wisdom hast thou 
made them all : the earth is full of thy riches. So is the great and 
wide sea^ wherein are things creeping innumerable, both small and great 
beasts. There go the nautili : there is that leviathan, whom thou hast 
made to play therein. These wait all upon thee ; that thou mayest give 
them their meat in due season.*' — CONJECTUEAL Reading. 



LONDON : 

JOHIU VAN VOORST, PATERNOSTER ROW 

1860. 
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The accompanying Figures are entirely from the Author's 
dissections, who thinking that they may be of use or interest 
to naturalists and physiologists — many of them being from 
rare or little known animals, and the rest embracing inci- 
dents of structure, more or less notable— has taken the 
trouble, or rather given himself the pleasure of rendering 
them permanent, and also of procuring a few duplicates, by 
means of etching — an art, however, in which he confesses 
himself an untaught and not over successful tyro. 



Stoke-upon- Trmiy Staffordshirey 
JuUf \m,.y 1860. 



EXPLANATION OF THE PLATES. 



PLATE 1. CEPHALOPODA. 
Fig. 1. — ^The'anatomy of the Argonaut, 
the respiratory sac or mantle and siphon 
being slit^ and the viscera displayed. 

8, fliphon : m, the cartflaginons prominences of the 
mantle fitting the aeetabnla at the base of the 
siphon: «, the ear-sac: c, the crop: f, a bristle 
inserted into a dorsal cayiiy : ^^saliTary glands : 
if the ink-bag : b, the branchiss : st, the atom, 
ach : II, the coecal stomach : r, the branchial 
ganglia : h, the branchial hearts : t* ganglion 
of the stomach : 1, nerres of the siphon : 2, do. 
of the mantle : 3, branchial and Tisceral nerres : 
i, anus: 5, liyer: 6, pillars of the siphon: 
7i bile-ducts : 8, aorta : 9, oyaiy: 10, 10 otI- 
docts : If, systemic heart drawn down with the 
left branchial Tein cut across. 

Many of these references also apply to 
Fig. 5 of this plate. 

2, remains of Pteropoda from the stomach 

of the Argonaut 

3, Entozoa infesting the same. 

4, acetabula of the arms. 

5, the buccal mass, exposed from behind, 

with the brain and eyes, and the ali- 
mentary canal opened. 

1, nerves of the feet : C, brain : O, optic ganglia : 
2, subocular gland with its duct : 3, crystalline 
lens : 7, buccal mass : I, month. 

6, side view of the maxillse. 

P, pharyngeal ganglia : g, salivary glands. 



7, buccal mass opened from before, with 

the anterior or lower part of the brain, 
its nerves, and the esophagus. 

t, tongoe : g, saUyary ghinds. 

8, shews the, distribution of the branchial 

vessels. 

9, socket of the tongue and its muscles. 

10, plan of the tongue. 



PLATE 2, CEPHALOPODA AND PTEROPODA. 

Fig. 1. — Sepiola Atlantica with its man- 
tle opened. 

i, ink-bladder and rectum : g. stomach : o, ovary : 
av, OTidncts : b, branchiae. 

2, the beak of the sama 

3, Loligo media. 

o, oyary : ov, OTidnct : b, branchiae : g, laminated 
glands : r, rectam. 

4, young Sepia from ovum. 

5, a b, shell of do. : c, membrane forming the anterior 

lamina of the sheU magnified : d, the anterior 
lamina of the sheU seen from before, also magni- 
fied : e, one of the middle laminae with its flat- 
tened tnbes arisbg from the sinnoos lines, highly 
magnified : /, a particle of the adult shell. 



k 



6 and 6', spermatic capsules, ^a, from the 
oviduct of the female Sepiola. 

7, a plan of the circulation in the Sepia. 

, h , veins from the feet, eyes, and head passing through 
a foramen in the front of cranium, and joined by 
veins (, from the buccal mass and nervous 
centre, to form the commencement of the cava 
descendens : c, veins of the siphon : d, of the 
mantle: e, hepatic: J^ secreting processes : g 
veins ot the stomach : t, of the ink-bag, &c.: ^, 
veins from the ovary and bottom of the sac : i', 
veins of the mantle : ^ ^, the branchial hearts 
with their appendages: j, branchial arteries: 
^, branchial veins: b, systemic heart opened: 
I, the inferior aorta going to the viscera, ink-bag, 
glands, and bottom of the sac : m, a small artery : 
n, the superior aorta : o, artery going to the sides 
of the mantle : p, hepatic : g, salivary : r, the 
aorta as it enters the cranial cartilage giving off 
branches {t) to the buccal mass, others (»,) 
entering the orbit by a foramen on each side, the. 
vessels then uniting again and lying at first be- 
tween the esophagus and the lower ganglion of 
the Bub-esophageal mass, then coming forwards 
(v) between the arteries and posterior ganglia, to 
be distributed to the feet(u;). 

8, the posterior view of a Cleodora, shewing 
the genital orifice, &a 

9, front view of do. 

10, viscera of do. unfolded, 

o, mouth: a, anus: «, stomach: A, heart: /, liver 
t, testis, 

11, the back part of the mantle and its 
muscular fasciclea 

12, the branchial tissue magnified. 

13, the front view of Hjalea. 

0, the mouth. 

14, the back of do. the eyes, tentacles, and 
genital openings being seen. The vis- 
cera are not figured, as they are given 
by Cuvier, and differ but little from 
those of Cleodora. 






PLATE 3, GASTEBOPODA. 

Fio. 1, the animal of the Ovula, shewing 
the leflection of the mantle and situation 
of some of the viscera, marked by dotted 
lines. 

2, Magilus with the termination of its tube 

or shell. 

3, animal of Nerita littoralis, Lin. 

3', its nervous system with ^visceral and 
branchial ganglia. 

a, Ancylus flnviatilis: b, its anatomy, thebranchia 
anus &c, being sinistraL 

5, the anatomy of Natica glaucina, its re- 
tractor muscle and operculum bemgseen 
behind. 

6, Doris tuberculata, shewing its internal 

organs developed, the foot and mantle 
removed, the branchiae only partially 
left ; ther^ are minute ganglia on the 
stomach as well as eye-spots on the 
bi*ain, the generative organs are on the 
right, they having been reversed by 
Guvier's engraver as in other instances. 

7, the brain of Eolis (Cavolina) versicolor. 

8, the brain of D. tuberculata as seen from 

below with the acoustic spots. 

C, brain : P, pharyngeal ganglia : m, nerves of the man- 
tle: &, of the branchiae: /, of the feet: r, nerve 
forming the subesophageal ring : ^, of the geni- 
tal oigans f i, of the tentacles : o, of the mouth 
and its muscles. 

9, the bram of the Helix aspeisa, the ring 

being divided above and laid out 

C. cerebral part of the ring or coUar : P, pharyngeal 
ganglia : ft, arteries : d, ol&ctory nerve : op, 
optic do. : t, do. to tentacles : g, genital : p, to 
the foot : m, to the mantle and respiratory collar : 
n, to the side of the neck : v, visceraL 

9', the nervous system of Lymnaeus stag- 

10, the anatomy of the common Aplysia, 



1 I T la^a^tafijia. 



the side-processes of the mantle laid 
aside, and thebranchiojstegal membrane 
and the shell removed ; a ccBcal appen- 
dage to the pylorus as in Doris, and two 
small branchial ganglia. 

(Akera bullata has two ganglia on the left nenre, one 
on the right, Bollsea only the latter, bnt two ad- 
ditional nt the anterior extremity). 

11, the anatomy of Ohitonellus. 

12, portion of the under surface of do. 
12\ heart of Ohiton marginatus. 

13, the animal of Dentalium (a foreign 
grooved species). 

a, the mantle split and tnmed back : b, the foot : 
c, the month at the end of a proboscis : d, the 
branchise : e, intestine : /. anus : g, muscles. 

14, Hipponyx — ^parasiticaluponDelphinula 

15, the remarkable genital organs of On- 
chidium, (from Amoy and apparently 
the same species as was figured by 
Cuvier) shewing that it has both testis 
and ovary distinct. The anterior cu- 
rious genital organs are not given, as 
they are accurately figured by Ouvier, 
but the extremity of his so-called "vais- 
seau mince " is not floating but at- 
tached to the anterior extremity of the 
side groove. 

16, a portion of shell of Acmea virginea 
magnified. 

General references to the Gasteropoda. 

/, the foot m, the mantle: 6,branchia: o, mouth 
a, anus: s, stomach: h, heart: g, salivary 
glands: t, tongue: u, spiny languette, ov, 
OYary and oviduct : f testis (mihi) which how- 
ever may be an androgynous organ, in which case 
my ovary must be a nidamentary organ : k,mxi' 
C0U9 sac or kidney : v, genital vesicle : c, colour 
gland or vesicle. 



PLATE 4, GASTEROPODA-THEIB REPBO- 

DUCTIVE OEaANS, 4c. 
Fig. 1, spermatozoa from Paludina. 

2 and 3, the same after the action of water. 

4, moving cells from the vesicle of the 

Helix, and the same after endosmosis. 



5, the reproductive organs of HeUz aspersa. 

t, the testis (conjoined ovary and testis of others): 
V d, vas deferens opening into the granular 
groove : or false duct of the matrix, and so going to 
the penis, (p.) : o, the ovary, (mihi,mdamentum.of 
others) : m, the matrix : c, the coocal canal in 
which the ligule or spermatophore is found post 
coitum : v, the vesicle often filled with sperma- 
ozoa and the debris of the ligule : f, the vagina 
which receives the male organ : s, the muscular 
sac containing the dart and having fimbriaB which 
probably secretes its calcareous matter as weU as 
a rare fluid : p/ the appendix of the male organ 
in which is formed the ligule. 

6, a section of the matrix, and of th« gran- 
ular faJse-duct (vas deferens). 

7, the penis cut ofl^ or shewn as ^protru- 
ded with a portion of the enclosed ligule 

8, the dart in its muscular saa 

9, the supposed ovary developed, shewing 
how the vas deferens opens at its lower 
part. 

10, spermatozoa of Helix nemoralis. 

11, the same after the action of water. 

12, the same degenerating from endosmosis 

13, the same undeveloped. 

14, spermatozoa from Lymnaeus stagnalis. 

15, the same undeveloped. 

16, mother-cells of the same. 

17, ootheca of Ancylus fluviatilis as deposi- 
ted on stones in rivulets. 

18, ootheca and ova of Doris aspera 

19, ootheca of Janthina yiolacea. 

20, the foot, &;c., of that animal. 

21, the reproductive organs of Lymnaeus 
palustris ; 

t the testis (mihi) : v d, the ciliated vas deferens going 
to the penis (p), through the receptacle (r) : o, 
the ovary : m, the matrix with its convoluted and 
ciUated part, globular gland, and laminated dila- 
ted portion : v, the vesicle. 

22, oral and lingual pieces of Dentalium. 

23, lingual pieces of Hipponyx 

24?, plan of the tongue of Chiton cinereus. 

25, ditto of Chitonellus 

26, ditto of Acmea virginea. 

27, ditto of Fissurella. 



28, silicious teeth from the tongue of Aply- 
fiia. 

29, ditto of Ovula. 

30, ditto of Melania. 

31, ditto of Janthina. 

32, ditto of Magilus. 

33, ditto of BuUsea aperta. 



PLATE 5, LAMELUBMNCfllATA AKD 
BRACmOPODA. 

Fig. 1, Aspergillum Javanum — anteri- 
or part of the shell. 

2, the disk or roise. 

3, the animal extracted. 

4, ditto exposed by dissection in the shell. 

5, the animal of Vulsella, the left valve and 

the side of the mouth being removed. 

6, ditto of Pema. 

7, ditto of Solemja. 

8, ditto of Trigoni». 

9, ditto of Cyrenoidea. 
'Qeneralreferencestothe Lamellibranchiata. 

t, the month : ^ foot : b, branchiae : p, labial palps: 
9»,addnctor]nn8cles: r, retractor do: «, stomach: 
h, heart : e, crystalline body : a, anns. 

10, 11, 11', fossil Spirifers, shelving their 
interior. 

12, Crania anomala. 

a a, the spiral arms : h b, the addnetor mnscles : 
d, the reetnm emerging from the Uyer, which 
opens into the stomach. 

13, the lower valve, mouth, muscles, and 
ovaries. 

14, the same as 12, but showing 

c, the month : e e, the intestinal canal: h, the anus. 

15, a portion of the mantle magnified, also 

a portion of the liver, and ova from the 
mantle. 

1 6, 17, 18, and 19, the anatomy of a species 
of lingula from Amoy 

c, cilia snrronnding the margin of the mantle : m m, 
the lobes of the mantle with the ressels and res- 



piratory striae : a, the spiral arms faaTing a canal 
common to both : o, the month with twaganglia 
upon it : I, the liver of a greener colour than the 
reproductive glands (oy) which apparently open 
between the mantle-folds in front of the hearts : 
h, the hearts, each consisting of a red-colonred 
auricle and yentzicle: 1, 2, 3, 4, 5, 6, T, mnsdes : 
the stomach and intestine, into the former of 
which the liyer sends three ducts, are seen in Fig. 
18. They abounded in Foraminifeiia. 

20, <>> microscopical section of a pearl of the Hytilus 
edulis, shewing the dark nucleus and waved nacre : 
b, section of the sheU of Crania : e, sur&ce of 
Anomia : d, nacre from Vulsella : r, surfiice of 
a Pema. 

20' round particles from the venous organ 
of moUusks. 

a, of the Unio : b, of the Helix : e, of the Lyrnnieus: 
d, of the Purpura. 

21, the Pedal ganglia and acoustic sacs of 
Cyclas cornea (480 diam.) 



PLATE 6, CIRBIPEDA AND ABTICULATA, 
(NEBVOUS SYSTEM OSLT OF TBE LAITEB). 

Fig. 1, Lepas anatina — the capitulum 
opened and the pedicle sliced. 

t, the mouth : o v, ovaries, from which ducts lead 
towards the openings at the base of the first cirri 
o, the opening by which the fluid is admitted be- 
neath the envelope of the animal^s body from the 
canal of the pedicle : e, the eye to which a trans- 
parent spot (t) of tnnic corresponds : ad, the 
muscle closing the valves, above which is seen the 
double cerebral ganglion giving nerves totheped. 
icle and optic filaments : b, branchin : a, the 
lower cirri having in their base the supposed an. 
ditory sac and an enclosed capsule which appears 
to be deciduous : c, the cirri : p, the penis. 

1', a view of the animal shewing 

((Q the oviduct, the eye, (e) and the transparent point 
in the tunic (s) to admit the light. 

2, the Gymnolepas Cuvieri with its auri- 
cles and five rudimentary valves. 

3, the same with the homy tunic removed 

and sliced to shew the interior ova, ^c 



4, the animal removed. 

hf the branchiae : p, the penis or OTipositor : ad, the 
adductor mnscle : c, the anus. 

5^ portion of the same. 

m, the oral apparatus : s, the stomach : t, the testis : 
p, the penis. 

Qy four of the cirri and the male organ 
and ovipositor of G. vittata. 

7, G. Hmiteri (Q upon the carapaz of a 

crab from Amoy ; here the eye is on 
the oral side of the adductor, the re- 
verse of it in Lepas. 

8, the Hermit crab, Pagurus Bemhardus, 

shewing the plan of its nervous system. 

9, the scorpion shewing its nervous system 



and that a third column does not exist, 
a vessel having been mistaken for it. 

10, the nervous system of a Tarantula seen 
from below. 

11, a, b, c, shew the nervous system of a 
Scolopendron,the omitted ganglia being 
but repetitions. There is here no third 
column as has been described, that part 
being vascular, the longitudinal cords 
however seen a little less enveloped by 
the ganglionic matter on the upper 
surface. 

12, a dissection of the caterpillar of a La- 

siocampa, principally to shew the ner- 
vous sfystem ; much of the fatty matter 
and many of the tracheal tufts being 
removed. 



G TUBNRB^ PRINTER, LIVBBPOOL ROAD, STOKS-UPON-TRENT. 
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